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III. Se^:ch 

A. nv^o^Tr «n Wirnhl" -^'^^^ though 

A search has been made by 

(d) _ the inventor 

(e) _ attorney 

(f) X professional searcher (Search Report attached hereto) 

(g) _ foreign Patent Office 
in the following: 

B. CoinEletealL-^rr1i^'^>>^^ ^^^^^ 

(h) x field of search: 
Class Subclasses 

707 1. 10 

709 200, 213, 214, 216 

(i) _ publications: 
(l) foreign patents: 

(k)" search by corresponding foreign Patent Office or at the former 

' International Patent Institute at The Hague, Netherlands 

There is submitted herewith a copy of the references deemed most 
closely related to the subject matter encompassed by the claims. These references 
are also listed in the attached Information Disclosure Statement. 

D. r^fo4i.^ Hiscussiirn -^^^^ rpferences 
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There is submitted herewith a detaUed discussion of the references 
^hich disouss^on particularly points out how the claimed subject .natter . 
distinguishable over the references. 



E. Fee 

The fee required by 37 CFR 1.17 (h) is to be paid by 
, The CommUsioner is hereby authorized to charge the Patent 
Petition tee i^ the amount of .130.00 to Deposit Account No. .0-1314. If there are 
Z add^tronal fees due in connexion with the ^ of thrs PettUon . MaUe 
special, please also ch^ge those fees to our Deposit Account No. 50-1314. 

Respectfully submitted, 
HOGAN & HARTSON L.L.P. 



Date: July 9, 2004 



500 South Grand Avenue, Suite 1900 
Los Angeles, Cahfornia 90071 
Phone: 213-337-6700 
Fax: 213-337-6701 



fing Chen 

Registration No. 50,193 
Attorneys for Applicants 
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systems that use a cluster structure. 

A cluster storage subsys^m — J ^^,^^3 ,,,, ,s 

nedes that -^'^:^i:Zr:rj . lar. capacity stora. syste. 
r.-ln.rnal.od..^^^^^^ 

Pc«e 2, ime lO-P'^S' 3 terns includes 

one known method of connect., a ' ^ J , 

eonnectin. a first storage system to a ^ ..stem as a 

aevico of the first storage system to a ^^^^'^^ system 

.gica. device of the second ^^^^ , aevice, the second 

receives from the host an .nput/output re,u e„„esponds to a 

storage system ,udges whether the storage ^ ^ within the second 
. • firat storage system or a physical device wivi 

ie^cal de.ce m th ^^^ J , appropriate access 

storage system and sends the mp ^^^^^^^^ j^.^ 

aestinat.on according to the --^^^^ ^„^,„,,„„3l method descrihed 

. Pa,e 4. nr. «. However, a ,^ssor of the 

above includes consuming the operational capacity 
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second storage system when an input/output process for the logical device of the 
second storage system (which corresponds to an external device of the first storage 
system) is executed by the control processor of the second storage system. (See. 
Application, Page 4, Line 21 - Page 5, Line 2). 



VI. The References ; 

A. The Ofek et. al. Reference : 

U.S. Patent No. 6,356,977 to Ofek et al. (hereinafter "Ofek") discloses a 
system and method for on-Hne, real-time data migration. According to the system 
disclosed in Ofek, a second data storage subsystem 16 is connected to a host 
computer 12 using a data communication path 28, and is also connected to a first 
data storage system 14 using data communication paths 20a, 20b. Data 
input/output requests firom the host computer 12 are received by the second data 
storage system 16. The second data storage system 16 uses a data map/table 24 to 
determine whether the requested data is located locally or on the first data storage 
system 14. The map/table 24 is estabUshed during the set-up or configuration of the 
second data storage system 16 and is dependent of the particular configuration of 
the second data storage system 16. The second data storage system 16 is coupled 
to a data storage system configuration device 26 such as a computer, which allows a 
user to configure the second data storage system 16 and the data map/table 24 as 
desired by the user. (See, Ofek, Figure 1 and Column 5. Lines 3-21). 

If the requested data is not stored locally, the second data storage system 16 
issues a read data request to the first data storage system 14. The first data 
storage system 14 returns the requested data to the second storage system 16, 
which then provides the data to the host 12. (See, Ofek, Column 5, Line 22 -Column 
6, Line 51). 
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B Th . f>kiimot ff °t fl' H«ference: 

US Patent Application PubUcation No. 2003/0204683 to Okumoto et al. 
(hereinafter "Okumoto") discloses a method, system, and storage controller for 
controlling shared memories. According to the system di^osed in Okumoto, ^sk 
array devices 50, having storage controllers 51, are provided with input/ou,^ut 
interfaces for connecting with a host device 20. Each stoage controller 51 ^ 
provided with a cache memory 52, shared memory 63, and storage devtces 56. 
Shared memories 53 of the storage controllers 51 are connected to a switching 
device 40 which is part of a network 70. An input/output request from the host 
device 20. in the form of a smaU computer system interface (SCSI) packet 60, ts 
provided w.th a header section 61, which indicates the source or destination forage 
controller 51, and a payload section 62. The input/output request is received by one 
of the disk array devices 50 and the header 61 is examined. If the packet md^cates 
that the request is directed to a storage device managed by another storage 
controUer, a path U estabUshed by the switchmg device 40 to the targeted storage 
controller and the request is executed through that path. (See. OWoto, 
Paragraphs 17-24). 



C Th« Ohno e* <■' B«f«rence: 

US Patent AppUcation Pubhcation No 2003/0221077 to Ohno et al. 
(hereinafter 'Ohno") discloses a storage »ntrol apparatus and a method for 
controUing a storage system According to the storage control apparatus d^scbsed 
in Ohno, a first storage control apparatus 10 is connected to a host computer 30 v-a 
network 50 and also connected to a second storage control apparatus 20 vm network 
51 The first storage control apparatus receives data input/output requests ftom the 
host computer 30 and determines if the requested data resides on first logic volume 
U located within the first storage control apparatus 10. or on second lope volume 
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21 l«=a..d within the second storage control apparatus 20. In the event that the 
Igeted data resides on the second logic vol„n>e. the first stora. control app«.us 
10 generates an input/output request, corresponding the request recerved from 
the host computer 30. and transmits this request to the second storage control 
apparatus 20 over network 61. As seen from the host computer 30, there rs no 
dLinction between input/output requests helonging to the first storage control 
apparatus 10 or the second storage control apparatus 20. (Se. OHn.. F.,ures 1 anS 
SB and Paragraphs 71-81 and 101). 

References 

The present invention seeks to address the above drawback of the 
conventional method and apparatus tor connecting a plurality of storage systems ur 
a duster storage system. According to an embodiment otthe present inventron a 
storage system includes a first control section connected to a computer, a second 
contrll section having a s^rage device and a cache memory, a third control sectron 
that is connected to another storage system, and an internal network that connects 
the first control section, the second control section and the third control sectron. 
When the first control section receives from the computer an input/output request t 
be accessed ^ a storage devrce in the other storage system, the first control secUon 
selects to transmit the input/output request ^ the other storage system through a 
f„st path defined by the internal network and the third control section or through 
second path defined by the internal network, the second control sectron and the 
third control section. (See. Appto.io., Page 5. Line 17 - Page S, Un. 

AK^matively, when the first control section receives from the computer a 
first input/output request having first identification information indicative of a 
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storage device to be accessed, the first control section selects one of the second 
r ^ section and the t.rd control se^on to which a second input/ou^ request 
based on the first identification infonnation is sent. iSee. ^PP— . P«.e .5. 

Lines 13-17). 

The ci..d references do not disclose the above features and arrangements of 
the present invention. In particular, the cted references do not disclose or suggest 
the laimed features and arrangements of "a second control storage system 
It^n, .. a third ^ntrol section that is connected to the first storage system 
"Irnal network that connects the first control section, the second control 
Ion and the third control section" as recited each of the independent Carms ^ 
present appUcatio. namely ..dependent claims 1, U and 19. — ja^ "^ 

t.e ited references also fails to disclose or suggest the claimed arrangements 
firstpathdefinedbythe.n.rnalnet»or.andthethirdcontro secuon and a 

second path defined by the internal network, the second control secfon and the 
third control section- as recited in independent clauns 11 and 19 

The system and method ior on-Une, real-time data migraUon drsclosed m 
Otek allows .br easily replacing a storage device. Ac«,rd.ng to Ofe. a second data 

storage subsystem 16 is connected to a host computer 12 using a data 
rmunicatLpath28.andisalsoconnectedtoafirst data storage sys.^^^^^ 

data communication paths 20a. 20b. Data input/outpu '^"^J 
host computer 12 are received by the second data storage ^ 
aata storage system 16 uses a data map/table 24 to determme whet r the 

reauested data is located locaUy or on the first data storage system 14. If the 
requestea Qdid ^ ^„to etoraee system 16 issues a read 

requested data is not stored locally, the second data storage sy 
reque&bBix storage system 14 

data request to the first data storage system 14. The tirst 
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„ the re,uested data to the second storage system 16. which then provides the 
data to the host 12. (See, Ofek. Figure 1 and Coium. S. Une 3 - Column 6, 51). 

Accordingly, Ofek does not disclose or suggest a second control storage 
system comprising a third control section that is connected to the first storage 
system and an internal network that oom^ects the first control section, the second 
control section and the thrrd control section as claimed. The Ofek reference « 
completely sdent with respect to these features and arrangements. Moreover, the 
Ofek reference also fails to disclose or suggest the claimed arrangements of "a first 
path defined by the internal network and the third control section" and -a second 
path defined by the internal network, the second control section and the third 
control section" as recited in independent claims 11 and 19. 

The method, system, and storage controUer for controlling shared memories 
disclosed in Okumoto allows for controlUng shared memories in order to permit I/O 
data exchange among storage <x,ntrollers. According to the system disclosed m 
Okumoto, disk array devices 50, having storage controUers 51, are provided with 
input/output interfaces for connecting with a host device 20. Each storage 
controller 51 is provided with a cache memory 62, shared memory 53, and storage 
devices 66. Shared memories 53 of the storage controUers 51 are connected to a 
switching device 40 which is part of a network 70. An input/output request fi:om 
the host device 20, in the form of a SCSI packet 60. is provided with a header 
section 61. which indicates the source or destination storage controUer 51. and a 
payload section 62. The input/output request is received by one of the disk array 
devices 50 and the header 61 is examined. If the packet indicates that the request 
is directed to a storage device managed by another storage controUer. a path is 
estabUshed by the switching device 40 to the targeted storage controUer and the 
request is executed through that path. (.See, Okumoto. Paragraphs 1 1-2^. 
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Okumoto also fails to disclose or suggest a second control storage system 
comprising a third control section that is connected to the first storage system and 
an internal network that connects the first control section, the second control 
section and the third control section as claimed. In Okumoto, a shared memory 53, 
not a control section is coupled between the first and second disk array devices 50. 
Switching device 40, which might function as a control section, is provided outside 
the disk array devices 50 and is not part of these devices. Thus, Okumoto fails to 
disclose or suggest a third control section included in the second storage system and 
also fails to disclose or suggest the internal network the connects the first, second 
and third control sections. Moreover, the Okumoto reference also fails to disclose or 
suggest the claimed arrangements of «a first path defined by the internal network 
and the third control section" and "a second path defined by the internal network, 
the second control section and the third control section" as recited in independent 
claims 11 and 19. 

Finally, the storage control apparatus and method for controlling a storage 
system disclosed in Ohno allows for the effective use of an old storage control 
apparatus when introducing a new storage control apparatus to an existing storage 
system. According to the storage control apparatus disclosed in Ohno, a first 
storage control apparatus 10 is connected to a host computer 30 via network 50 and 
also connected to a second storage control apparatus 20 via network 51. The first 
storage control apparatus receives data input/output requests fi:om the host 
computer 30 and determines if the requested data resides on first logic volume 11. 
located within the first storage control apparatus 10, or on second logic volume 21 
located within the second storage control apparatus 20. In the event that the 
targeted data resides on the second logic volume, the first storage control apparatus 
10 generates an input/output request, corresponding to the request received firom 
the host computer 30, and transmits this request to the second storage control 
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apparatus 20 over network 51. As seen from the host computer 30, there is no 
distinction between input/output requests belonging to the first storage control 
apparatus 10 or the second storage control apparatus 20. (See, Ohno, Figures 1 and 
5B and Paragraphs 10, 71-81 and 101). 

Likewise, Ohno also fails to disclose the claimed features and arrangements 
of a second control storage system comprising a third control section that is 
connected to the first storage system and an internal network that connects the first 
control section, the second control section and the third control section. In Ohno, 
element 16 is merely a port, not a control section that interfaces with the networks 
connecting the host computer and the second storage control apparatus. Thus, 
Ohno provides no teaching of a third control section included in the second storage 
system and an internal network that connects the first, second and third control 
sections. Moreover, the Ohno reference also fails to disclose or suggest the claimed 
arrangements of "a first path defined by the internal network and the third control 
section" and "a second path defined by the internal network, the second control 
section and the third control section" as recited in independent claims 11 and 19. 

Since the cited references fail to disclose, teach or suggest the above features 
and arrangements recited in each of the independent claims, these references 
cannot be said to anticipate nor render obvious the invention which is the subject 

matter of these claims. 

Accordingly, independent claims 1, 11 and 19 are beUeved to be in condition 
for allowance and such allowance is respectfully requested. The remaining claims 
depend either directly or indirectly fi:om independent claims 1, 11 and 19 and recite 
additional features of the present invention which are neither disclosed nor fairly 
suggested by the cited references and are therefore also believed to be in condition 
for allowance. 
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VIII. Conclusion 

In view of the foregoing, it is respectfuUy submitted that the apphcation is in 
condition for allowance and such action is respectfully requested. 

If for any reason the Examiner finds the application other than in condition 
for allowance, the Examiner is requested to caU the undersigned attorney at the Los 
Angeles, Cahfornia telephone number (213) 337-6809 to discuss the steps necessary 
for placing the application in condition for allowance. 
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